ABSTRACT BACKGROUND: Patients with fibromyalgia report persistent widespread pain, fatigue, and substantial functional limitations, which may lead to high health resource use (HRU) and lost productivity. Previous analyses of the U.S. population have not examined the direct and indirect costs of fibromyalgia by severity level.
presenteeism (attending work with compromised productivity), unemployment, and disability. [10] [11] [12] [13] Additionally, patients with fibromyalgia often require additional resources, such as unpaid assistance from family or paid caregivers, for help with independent activities of daily living. 4, 7, 10 Several previous studies in the United States, including retrospective claims analyses and a prospective survey, have documented direct health care costs among patients with fibromyalgia. 6, [12] [13] [14] [15] The claims analyses captured all-cause medical costs and, thus, may not have captured medical costs directly attributable to fibromyalgia. Also, while these studies captured patient out-of-pocket costs for medical services and prescription medications, they did not capture additional out-of-pocket costs incurred by patients, including costs for professional services to help perform daily activities hindered by fibromyalgia, such as child care, housework, or yard work. One prospective survey captured fibromyalgia-related treatment information directly from patients enrolled through rheumatologists' offices; however, results reflected resource use in the period 1988 to 1995 and 1996 costs.
14 Two previous U.S. studies estimated indirect costs among patients with fibromyalgia due to absenteeism resulting from medical episodes of care, such as hospitalization or physician office visits, and the employer costs of disability claims. 12, 13 However, other lost productivity costs due to fibromyalgia-related absenteeism, presenteeism, unemployment, disability, and informal care were not explored in these studies.
A previously published article based on the sample used in the present study reported differences across fibromyalgia severity levels in selected categories of resource use, including (a) fibromyalgia-related physician office visits and proportion of subjects receiving medications for fibromyalgia and (b) productivity loss, including absenteeism, presenteeism, changes in employment status, and unpaid informal care. However, the direct and indirect costs associated with these resources and productivity loss were not calculated. 10 Prior to the present study, no U.S. study had evaluated both direct and indirect health care costs due to fibromyalgia, by severity level, using patient-level data from both the medical chart and a patient survey. Additionally, no prior studies had comprehensively examined patient out-of-pocket costs reported by fibromyalgia patients in the United States. In contrast, 2 European studies found that indirect costs due to lost productivity and patient out-of-pocket expenses related to fibromyalgia are a substantial proportion of the total economic burden associated with the condition. 4, 16 Consequently, building on previous research, the objective of the present study was to assess comprehensively, by fibromyalgia severity level, health resource use (HRU) and direct and indirect costs associated with fibromyalgia in routine clinical practice in the United States. from work and receiving 3.6, 22.8, and 35.4 hours of unpaid informal care, such as child care, housework, yard work, or other daily activities that they could not perform due to fibromyalgia, over the past 4 weeks. However, the direct and indirect costs associated with these resources and productivity loss were not reported.
• A recent European study by Winkelmann et al. (2011) evaluated fibromyalgia-related costs using a methodology similar to that of the present study and found that more than three-quarters of total fibromyalgia-related costs in 2008 were attributable to lost productivity and disability, 88.5% in France and 75.7% in Germany, with the remainder attributable to direct costs.
What is already known about this subject (continued)
• For a convenience sample of U.S. patients with fibromyalgia and a recent history of pain, the present study collected data from patients and physicians on HRU and costs attributable to different fibromyalgia severity levels as measured by the Fibromyalgia Impact Questionnaire. For patients with mild, moderate, and severe fibromyalgia, estimated mean 3-month direct HRU costs were $1,213, $1,415, and $2,329, corresponding to annualized means of $4,854, $5,662, and $9,318 per patient, respectively. • The mean 4-week direct costs to subjects for medications and treatments to treat symptoms associated with fibromyalgia, as well as for professional services for help with daily activities, were higher among subjects with worse fibromyalgia severity (mild $120, moderate $150, and severe $225).
• Indirect costs associated with subject-reported lost productivity and unpaid informal care attributable to fibromyalgia were found to be much higher in our study than previously reported for the United States: 3-month means of $1,341, $5,139, and $8,285, corresponding to annualized means of $5,366, $20,556, and $33,139 per patient with mild, moderate, and severe fibromyalgia, respectively. Indirect costs accounted for 52.5%, 78.4%, and 78.1% of total fibromyalgia-related costs for patients with mild, moderate, and severe fibromyalgia, respectively.
What this study adds
F ibromyalgia is the most common cause of widespread musculoskeletal pain and is estimated to affect 2% of the general U.S. population, based on the American College of Rheumatology criteria of widespread pain for at least 3 months and tenderness in 11 out of 18 tender points.
1,2 Fibromyalgia patients are reported to be high consumers of health care services, due in part to the chronic nature of the condition, as well as the complexity of symptoms involved. [3] [4] [5] [6] Patients with fibromyalgia report pain, fatigue, sleep disturbance, and substantial limitations in physical function and independent activities of daily living (e.g., shopping, climbing stairs), [7] [8] [9] [10] which may lead to lost productivity in terms of higher absenteeism and
■■

Methods Study Design
This cross-sectional, observational study recruited a nonprobability convenience sample of patients with fibromyalgia between August 2008 and February 2009 from 20 U.S. community-based physician practices including 8 primary care physicians, 6 rheumatologists, 3 neurologists, and 3 psychiatrists. Previous research has shown that a majority of patients with fibromyalgia seek care from primary care and other physicians; less than 20% seek care from rheumatologists. 12, 17 These physician specialties were selected because they represent 4 specialties that treat fibromyalgia in the United States.
A study feasibility questionnaire was sent to 225 physicians treating fibromyalgia patients. Of 42 sites that returned surveys expressing interest in the study, 20 sites were selected following a pre-study visit, taking into account distribution across geographic region and physician specialties. There were 10 solo practices and 10 group practices with 1 primary investigator per site; however, multiple staff members were involved in collecting the data.
Participating physicians and trained site coordinators identified potential subjects as they presented for routine office visits. For inclusion in the study, subjects were required to (a) be aged 18 through 65 years; (b) have documentation in the medical chart of a prior diagnosis of fibromyalgia made by a rheumatologist, neurologist, or pain specialist; (c) have experienced widespread pain (above and below the waist and on both sides of the body) for at least 3 months and pain in the previous 24 hours; and (d) have received treatment at the participating physician's practice for at least 3 months.
Subjects were excluded if they had participated in an investigational drug study within 30 days prior to the study or had a concomitant illness unrelated to fibromyalgia that was likely to confound the assessment of fibromyalgia-related pain. Exclusion for concomitant illness was made at the discretion of the investigator based on guidance provided in the study protocol ("osteoarthritis or autoimmune musculoskeletal conditions such as rheumatoid arthritis, lupus, etc."). Subjects older than 65 years were excluded to estimate lost productivity among the working-age population. Counts of potential subjects screened for this study and of those removed from the sample for each exclusion criterion were not captured.
Participating physicians and trained site coordinators (e.g., nurse, physician assistant, clinical research coordinator, master's degree in science or business) obtained written informed consent from potential subjects for participation in the study, which included subject completion of the patient questionnaire and site staff completion of a paper case report form (CRF). Participating physicians were required to document on the CRF that subjects met the study inclusion and exclusion criteria and provided written informed consent.
Once consented, subjects were asked to complete a selfadministered patient questionnaire. Participating physicians performed an examination, using the Manual Tender Point Survey (MTPS) exam 18 and completed the CRF based on a review of the subject's medical records. Information recorded on the CRF included the subject's clinical characteristics; physician's assessment of subjects' fibromyalgia severity; current and previous medications for fibromyalgia; and fibromyalgiarelated office visits, diagnostic tests, emergency room (ER) visits, and hospitalizations during the previous 3 months (i.e., the 3 months prior to data collection). Assessments of medications prescribed for fibromyalgia and of other fibromyalgiarelated HRU were based on physician judgment. Medications were not required to be U.S. Food and Drug Administration (FDA)-approved for fibromyalgia treatment because at the time of the study only 2 FDA-approved medications were available for the treatment of pain associated with fibromyalgia: pregabalin (Lyrica) and duloxetine (Cymbalta). Physicians were compensated $325 per subject with a completed CRF and patient questionnaire. Subjects were compensated $50 per completed patient questionnaire.
Information collected with the patient questionnaire and CRF was not associated with the subject's personal identifying information but was associated with a study-specific identifier assigned at enrollment to allow linking of individual subject's CRF and questionnaire data in the analysis. The study protocol was approved by Schulman Associates Institutional Review Board, Inc. (Cincinnati, Ohio). All subjects provided written informed consent.
Patient Questionnaire and Assessment of Fibromyalgia Severity
The 106-item patient questionnaire included 5 validated health-related quality-of-life instruments: the EuroQol (EQ-5D), 19 the Fibromyalgia Impact Questionnaire (FIQ), 20 the Multidimensional Assessment of Fatigue (MAF), 21 the Medical Outcomes Study (MOS) Sleep Scale, 22 and the Hospital Anxiety and Depression Scale (HADS). 23 Subject-specific pain associated with fibromyalgia over the previous 24 hours was assessed by a 1-item average pain question with an 11-point numeric rating scale. In addition, study-specific questions were developed to assess demographics and clinical history (n = 4 items), overall health and impact of fibromyalgia on cognitive function and daily activities (n = 13 items), treatment satisfaction (n = 2 items), out-of-pocket expenses related to fibromyalgia (n = 9 items), and impact of fibromyalgia on employment status and productivity (n = 9 items). Subjects also reported hours of unpaid informal care for daily activities, such as child care, housework, or yard work, that they could not perform due to fibromyalgia; out-of-pocket expenses for medical and nonmedical services; and lost productivity for the previous 4 weeks. Subject reports of direct out-of-pocket costs for HRU, direct
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The FIQ is a 20-item assessment that generates 10 subscales measuring fibromyalgia patient status in the areas of physical impairment, feeling good, work missed, doing work, pain, fatigue/tired, rested, stiffness, anxiety, and depression. 20, 24 Each of the subscales has a maximum possible score of 10. The FIQ total score (range: 0 to 100) is the sum of the 10 FIQ subscale scores, with higher scores indicating worse severity. Subjects' FIQ total scores were used to define fibromyalgia severity as follows: 0 to less than 39 = mild, 39 to less than 59 = moderate, and 59 to 100 = severe. 25 
Cost Estimates
Direct and indirect costs associated with fibromyalgia were estimated in 2009 U.S. dollars from a societal perspective. Costs included direct medical costs (diagnostic tests, physician office visits, prescription medications, hospitalizations, ER visits, and patient out-of-pocket costs for HRU related to fibromyalgia); direct nonmedical costs (patient out-of-pocket costs for assistance with daily activities); and indirect costs (lost productivity and informal care due to fibromyalgia). All costs were estimated because no cost data were available.
As a proxy for direct medical cost, unit costs based on fiscal year (FY) 2009 Medicare payment rates were assigned to the 3-month HRU data recorded by physicians on the CRF. Unit costs for office visits and office-based procedures or tests were assigned based on the FY 2009 Medicare Physician Fee Schedule (MPFS). 26 Unit costs for ER visits not resulting in hospital admission were assigned based on the FY 2009 Medicare Hospital Outpatient Prospective Payment System (OPPS). 27 Unit costs for medications prescribed to treat symptoms associated with fibromyalgia were assigned based on 80% of average wholesale price (AWP) 28 taken from the 2009 ReadyPrice (Thomson Reuters, New York, NY).
29 Four-week out-of-pocket costs for HRU related to fibromyalgia, as well as for assistance with daily activities, were directly reported by subjects.
An estimate of total annualized direct medical costs was then calculated by summing (a) the estimated 3-month HRU costs multiplied by 4, plus (b) the subject-reported 4-week outof-pocket costs for HRU multiplied by 13. Annualized direct nonmedical costs were estimated by multiplying the subjectreported 4-week out-of-pocket costs for assistance with daily activities by 13. The 3-month estimate for the subject-reported 4-week out-of-pocket costs was calculated by dividing the total annualized cost by 4.
For indirect costs, unit costs were assigned to subject and informal care (caregiver) lost productivity based on average wage data from the National Bureau of Labor Statistics. 30 For subjects employed full or part time, the average wage rate of $19.88 per hour was assigned to (a) subject-reported days missed from work over the previous 4 weeks due to fibromyalgia and (b) hours of work time lost from reduced work hours due to fibromyalgia. For subjects who were unemployed or disabled due to fibromyalgia, the average wage rate was applied to days of work time lost from the subject-reported date of unemployment or disability due to fibromyalgia, for a maximum of 3 months. In addition, the average monthly disability payment of $1,004 was included for the number of months the subject reported disability due to fibromyalgia, for a maximum of 3 months. 31 To estimate the monetary value of informal care time, the average wage rate of $19.88 was applied to the number of hours that subjects reported they received unpaid informal care for daily activities over the previous 4 weeks. An estimate of annualized indirect costs was calculated by summing (a) the subject-reported disability, unemployment, or reduced work schedule costs multiplied by 4, plus (b) the subject-reported 4-week unpaid informal care and absenteeism costs multiplied by 13. Additionally, the 3-month costs for the subject-reported 4-week absenteeism and unpaid informal care were calculated by dividing the total annualized cost by 4.
Statistical Analysis
Summary statistics were calculated including means, standard deviations (SD), medians, and ranges for continuous variables and frequency distributions for categorical variables. Differences in direct and indirect costs and continuous measures of HRU were compared across fibromyalgia severity levels using the Kruskal-Wallis test. Categorical outcomes were compared across fibromyalgia severity levels using the Pearson chi-square test or the Fisher's exact test.
Statistical significance was evaluated at the 0.05 alpha level. All analyses were performed using PC-SAS version 9.1 (SAS Institute, Cary, North Carolina). Table 1 summarizes the demographic and clinical characteristics of this sample, which have been previously published. 10 The study enrolled a total of 203 subjects with fibromyalgia. At the time of the study, subjects reported a mean (SD) FIQ total score of 63.2 (19.0) out of 100. Based on FIQ scores, 21 (10.3%), 49 (24.1%), and 133 (65.5%) subjects were classified as having mild, moderate, and severe fibromyalgia, respectively. There were no significant differences in the subjects' age, gender, time since first experiencing fibromyalgia symptoms, time since diagnosis, or time since first prescription for fibromyalgia across the fibromyalgia severity levels (Table 1) .
■■ Results Demographic and Clinical Characteristics
There were significant differences in employment status across severity levels (P < 0.001; Table 1 ). Among subjects with mild fibromyalgia, 61.9% (n = 13) were employed full time, and none reported being disabled. In contrast, 19.5% (n = 26) of subjects with severe fibromyalgia were employed full time, and
The Comparative Economic Burden of Mild, Moderate, and Severe Fibromyalgia: Results from a Retrospective Chart Review and Cross-Sectional Survey of Working-Age U.S. Adults 36.1% (n = 48) reported being disabled. Among subjects with moderate fibromyalgia, 36.7% (n = 18) were employed full time (n = 18), and 14.3% (n = 7) reported being disabled (n = 7). Of subjects with mild, moderate, and severe fibromyalgia, respectively, 71.4%, 61.2%, and 28.6% reported being employed full time or part time.
Sleep disturbance/insomnia was the most common comorbid condition reported on the CRF across fibromyalgia severity levels, among 52.4%, 71.4%, and 69.2% of mild, moderate, and severe fibromyalgia subjects, respectively (Table 1) . Although there was a trend of an increasing mean number of comorbid conditions among subjects with worse fibromyalgia severity, Visits to physicians and other health care professionals were more frequent among subjects with worse fibromyalgia severity ( Table 2 ). In addition to the physician visits, 9.5%, 26.5%, and 21.1% of mild, moderate, and severe fibromyalgia subjects also had at least one visit to a physical or massage therapist (data not shown in table). For subjects with mild, moderate, and severe fibromyalgia, respectively, mean (SD) total office visit counts, which include visits to physicians and physical and massage therapists, were 2.7 (3.3), 5.2 (7.1), and 6.9 (8.9) during the previous 3 months, corresponding to annualized mean (SD) counts of 10.7 (13.0), 20.9 (28.4), and 27.7 (35.6; annualized data not shown in table).
Visits to the ER were rare: during the 3-month reporting period, there were no ER visits observed among subjects with mild fibromyalgia; 4 ER visits were observed among 4 the trend was not significant (P = 0.112). However, the proportion of subjects with certain comorbid conditions significantly increased as the severity level worsened: depressive symptoms (P < 0.001), anxiety (P = 0.002), and major depressive disorder (P = 0.024). The number of positive MTPS points reported by physicians on the CRF following the MTPS exams also was significantly different across severity levels, with a mean (SD) positive tender points of 13.7 (4.1) in mild, 13.8 (3.8) in moderate, and 15.2 (3.0) in severe fibromyalgia (P = 0.036).
Medical Resource Use
The mean (SD) reported number of medications prescribed to treat the symptoms of fibromyalgia during the 3 previous months (i.e., the 3 months prior to data collection) was higher among subjects with worse fibromyalgia severity: 1.8 (1.0), 2.3 (1.5), and 2.8 (1.6) for patients with mild, moderate, and severe fibromyalgia, respectively (P = 0.011; Table 2 ). Antidepressants, opioids, and antiepileptics were the most commonly prescribed medications across fibromyalgia severity levels (Figure 1 ). During the 3 previous months, antidepres- Table 3 , between-group differences would no longer be significant for employment status among subjects employed for pay full or part time.
Out-of-Pocket Costs
Total subject-reported direct medical and nonmedical out-ofpocket costs were higher among subjects with worse fibromyalgia severity (Table 4 ). The 4-week mean (median) out-of-pocket costs for subjects with mild, moderate, and severe fibromyalgia were $120 ($43), $150 ($80), and $225 ($111), respectively (3-month costs shown in Table 4 ; P = 0.025). For subjects with mild, moderate, and severe fibromyalgia, respectively, these 4-week out-of-pocket costs comprised means (medians) of $21 ($10), $59 ($40), and $78 ($36) for prescription medications; $4 ($0), $13 ($10), and $21 ($5) for nonprescription medications; $26 ($0), $37 ($0), and $29 ($0) for physical treatments; $11 ($0), $16 ($0), and $27 ($0) for herbs, vitamins, and other supplements for fibromyalgia; and $58 ($0), $24 ($0), and $70 ($0) for professional services to assist with daily activities that subjects reported being unable to perform due to fibromyalgia (data not shown). The 4-week total out-of-pocket costs correspond to 3-month mean (median) total out-of-pocket costs of $390 ($140), $487 ($260), and $731 ($361) for subjects with mild, moderate, and severe fibromyalgia, respectively.
Total 3-Month and Annualized Costs
Total costs include (a) direct medical costs incurred by payers and out-of-pocket costs paid by subjects for HRU that include subjects with moderate fibromyalgia (mean = 0.1); and 10 ER visits were observed among 7 subjects with severe fibromyalgia (mean = 0.1).
Employment and Lost Productivity
Among employed subjects, there were significant differences across severity levels in the number of days missed from work during the previous 4 weeks (P = 0.011; Table 3 ). For example, 14.3% of subjects with mild fibromyalgia missed some work during the previous 4 weeks compared with 54.3% of subjects with severe fibromyalgia. Similarly, no subjects with mild fibromyalgia missed more than 5 days of work during the previous 4 weeks compared with 20.0% of subjects with severe fibromyalgia.
Among subjects who were not employed, substantial proportions in all severity categories reported some impact of fibromyalgia on their employment status; however, the impact of fibromyalgia on disability/unemployment status was not significantly different across severity levels. No subjects (0.0%), 28.6%, and 41.9% of those with mild, moderate, and severe fibromyalgia, respectively, reported being disabled; and 33.3%, 35.7%, and 33.7%, respectively, reported being unemployed or retired early due to fibromyalgia (P = 0.145). A n t id e p r e s s a n t s
Percentages of Study Subjects on Medication During the Previous 3 Months by Drug Therapy Class and Fibromyalgia Severity Level
O p io id s A n t ie p il e p t ic s H y p n o t ic s O t h e r m e d ic a t io n s b
M u s c le r e la x a n t s A n x io ly t ic s were applied in this analysis, and as a result, annual direct costs for subjects with mild, moderate, and severe fibromyalgia severity decreased by $99, $80, and $127, respectively; significance did not change.
A n t i-in f la m m a t o r ie s O t h e r a n a lg e s ic s N o m e d ic a t io n s
A third sensitivity analysis applied the 2009 minimum wage rate, 33 rather than the average wage rate, to unpaid informal care. This analysis resulted in decreases in annual indirect costs per subject by $594, $3,743, and $5,808 for subjects with mild, moderate, and severe fibromyalgia severity; significance did not change.
■■ Discussion
This is the first study to evaluate both the direct and indirect costs of fibromyalgia by severity level from a U.S. patientcentric perspective. Consistent with previously published U.S. studies, 6, 12, 13 this study demonstrated that fibromyalgia is associated with substantial direct and indirect costs to payers, patients, and society. This study also demonstrated that costs are higher for patients with worse fibromyalgia severity.
In the present study, as reported previously by Schaefer et al. (2011), subjects with fibromyalgia and a recent history of pain had a high number of comorbid conditions and were frequent users of health care services. 10 Based on a medical record review of a 3-month period, we estimated that patients with mild, moderate, and severe fibromyalgia visited their physicians and other health care professionals (physical and massage therapists) on average 10.7, 20.9, and 27.7 times per year for fibromyalgia. Berger et al. (2007) estimated that fibromyalgia patients visited a physician an average of 17.8 times per year. 15 White et al. (2008) estimated that fibromyalgia patients visited physicians 16.0 times per year and visited other health care professionals 12.0 times per year. 12 In research performed by Robinson et al. (2003) , patients with fibromyalgia were estimated to have an office service claim 11.9 times per year. 13 Overall, the present study results are consistent with those of other studies that have documented high levels of HRU among patients with fibromyalgia 6, [12] [13] [14] [15] and provide additional detail on how HRU differs across severity level.
Study physicians reported high HRU rates attributable to fibromyalgia, resulting in substantial total estimated direct medical costs per patient. During the 3 months prior to data collection, estimated mean direct medical costs (summing payer and patient out-of-pocket amounts for medical services) ranged from $1,025 to $2,102, representing annualized means of $4,101 to $8,409 per patient, depending on severity level. The major drivers of the direct medical costs were prescription medications and physician office visits. Subject-reported direct out-of-pocket medical costs for fibromyalgia accounted for 19.7%, 30.5%, and 24.0% of total direct medical costs among subjects with mild, moderate, and severe fibromyalgia, respectively. These results are broadly consistent with those of physician office visits, diagnostic tests, hospitalizations, ER visits, and medications; (b) direct nonmedical costs incurred by subjects out-of-pocket for assistance with daily activities related to fibromyalgia; and (c) indirect costs for lost productivity of the subjects and/or associated with unpaid informal care. Taken together, the mean (median) total estimated 3-month direct and indirect costs of fibromyalgia were $2,555 ($1,759), $6,554 ($3,614), and $10,614 ($9,935) for patients with mild, moderate, and severe fibromyalgia, respectively; these costs differed significantly across fibromyalgia severity levels (P < 0.001; Table 4 ). These 3-month costs correspond to mean (median) total annualized direct and indirect costs of $10,219 ($7,034), $26,217 ($14,454), and $42,456 ($39,740) for subjects with mild, moderate, and severe fibromyalgia, respectively.
Mean (median) total 3-month direct costs per subject were $1,213 ($1,150) for mild, $1,415 ($1,215) for moderate, and $2,329 ($1,760) for severe fibromyalgia; these were significantly different across fibromyalgia severity levels (P = 0.002; Table 4 ). These 3-month costs correspond to mean (median) annualized total direct costs per subject of $4,854 ($4,600), $5,662 ($4,861), and $9,318 ($7,040) for mild, moderate, and severe fibromyalgia, respectively. Mean total direct costs accounted for 47.5%, 21.6%, and 21.9% of mean total direct and indirect costs for subjects with mild, moderate, and severe fibromyalgia, respectively.
Mean (median) 3-month indirect costs were $1,341 ($0) for mild, $5,139 ($1,680) for moderate, and $8,285 ($7,030) for severe fibromyalgia; these costs increased significantly across fibromyalgia severity levels (P < 0.001; Table 4 ). These 3-month costs correspond to mean (median) annualized indirect costs of $5,366 ($0), $20,556 ($6,719), and $33,139 ($28,118) for mild, moderate, and severe fibromyalgia, respectively. Mean total indirect costs accounted for 52.5%, 78.4%, and 78.1% of mean total direct and indirect costs for subjects with mild, moderate, and severe fibromyalgia, respectively.
Sensitivity Analyses
Sensitivity analyses were performed to test the impact of key study assumptions on annual direct and indirect costs per subject. First, an analysis of costs removing the top 1% of costs within each HRU category (physician visits, diagnostic tests, prescription medications, ER visits, professional services for daily activities, absenteeism, reduced work schedule, and lost productivity) was performed. Results remained significantly different across the 3 severity levels. Second, the prescribed medications to treat fibromyalgia were captured on the CRF; therefore, it is unknown if the subject filled the prescription. Thus, a sensitivity analysis was performed to determine the impact of a reduced prescription fill rate on annual direct costs per subject for each fibromyalgia severity level. The rates of unfilled prescriptions by drug class reported in the literature Although presenteeism was not quantified in the present study's calculation of total costs, previously published study results suggest that presenteeism likely contributes substantially to the economic burden of fibromyalgia. Schaefer et al. reported that employed study subjects with mild, moderate, and severe fibromyalgia worked with fibromyalgia symptoms for annualized averages of 89, 199, and 252 days per year and reported working at lower levels of effectiveness when experiencing such symptoms. 10 This aspect of the present study findings should be explored in future research.
Limitations
The foremost limitation of this study is the possibility of selection bias because subjects were recruited from among fibromyalgia patients seeking care during a routine office visit who met a number of inclusion criteria, including a prior diagnosis of fibromyalgia by a rheumatologist or pain specialist. We did not record either the total number of patients screened or the counts of those excluded by each sampling exclusion criterion. The proportion of subjects categorized as having severe fibromyalgia in the present study (65.5%) may have been higher than would be expected by normal distribution patterns (i.e., in a random probability sample) because we required subjects to have experienced widespread pain in the previous 3 months and pain in the 24 hours before enrollment, potentially excluding subjects with milder fibromyalgia. Therefore, we presented results for each severity group individually because combined results across severity levels from the present study may not be generalizable to the overall fibromyalgia population in the United States.
Second, the study was cross-sectional and based on a retrospective review of medical records to identify HRU. Physician attributions of HRU due to fibromyalgia were not verified and could have been over-or underestimated. Additionally, subjects might potentially have incomplete records. For example, visits to other physicians or health care providers might not have been recorded in the records at the study site, or the chart may not have captured services or procedures performed at other facilities. In particular, since the study was performed in the community-based physician office setting, HRU related to hospital care and ER visits may have been under-reported. Similarly, medications prescribed were captured on the CRF, but the CRF may not have included all medications prescribed, for example, by a nonstudy physician, and did not capture whether subjects filled their prescriptions; therefore, true utilization of medications may not have been measured.
Third, actual costs were not determined in this study; by assigning Medicare fees to physician's visits, this study may have underestimated the real cost of a visit because physicians may charge higher fees than the Medicare scale. Fourth, costs were annualized from a retrospective chart review based on a 3-month time period, and self-reported costs from the other studies. For example, White et al. estimated total annual all-cause direct medical costs for fibromyalgia to be $7,286 in 2005, with physician office visits and prescription drugs accounting for 19.6% and 22.4% of the total, respectively. 12 Berger et al. estimated mean annual all-cause direct medical costs for fibromyalgia to be $9,573 in 2004 and 2005. 15 In this study, estimates of mean annualized indirect costs related to lost productivity were higher than previous estimates in the United States 12,13,34 but include a more comprehensive assessment of indirect costs compared with previous research. For example, in addition to collecting data on the time missed from work, this study collected data on lost productivity due to disability, unemployment, early retirement, or reduced work schedule, as well as lost productivity related to fibromyalgia subjects' informal care as published previously by Schaefer et al. 10 The present study evaluated lost productivity among working-age adults. The indirect costs related to lost productivity for patients and/or caregivers accounted for a little more than one-half (52.5%) of total costs for subjects with mild fibromyalgia but more than three-quarters of total costs for those with moderate (78.4%) and severe (78.1%) fibromyalgia. These findings are similar to those reported for several other countries. Winkelmann et al. (2011) used a similar methodology and estimated that more than three-quarters of total fibromyalgiarelated societal costs in France (88.5%) and Germany (75.7%) were attributable to fibromyalgia-related lost productivity and disability. 16 In the present study, absenteeism and disability, the 2 drivers of indirect costs most often studied in other research, comprised 9.2%, 25.9%, and 43.1% of total indirect costs among mild, moderate, and severe fibromyalgia subjects. Additionally, among those unemployed, 41.9%, 28.6%, and 0.0% of subjects with severe, moderate, and mild fibromyalgia, respectively, reported being disabled due to fibromyalgia. Kleinman et al. (2009) also noted substantial absenteeism; employed fibromyalgia patients in their claims analyses missed an average of 16.8 days of work annually, representing 20.6% of total costs. 35 White et al. reported that on average employees with fibromyalgia missed 29.8 days of work per year due to disability and medical reasons, and employer disability payments and imputed medically related absenteeism accounted for nearly one-third of total costs. 12 Robinson et al. also found that a substantial portion (32.5%) of total costs for fibromyalgia was due to work disability claims; the prevalence of a disability claim was twice as high among employees with fibromyalgia when compared with the overall employee population. 13 Costs associated with informal care due to fibromyalgia also were substantial in the present study. Based on a 4-week reporting period, study subjects with mild, moderate, and severe fibromyalgia, respectively, reported annualized mean costs of $935, $5,891, and $9,143, respectively, for lost productivity and unpaid informal care from one or more caregivers due to fibromyalgia. Chandran, Schaefer, and Zlateva had primary responsibility for study concept and design, assisted by Ryan. Ryan and Schaefer had primary responsibility for data collection with the assistance of staff at each of the participating study sites. All authors, along with acknowledged contributors Goldenberg, Anastassopoulos, and Gerwin contributed to data interpretation. Baik, Schaefer, and Ryan wrote the original manuscript with the assistance of acknowledged contributor Hufstader. All authors and acknowledged contributors Goldenberg and Gerwin contributed substantively to the revision of the manuscript. patient-reported data were based on a 4-week recall period. Additionally, patient reports of direct out-of-pocket costs for HRU, direct nonmedical costs for paid assistance with daily activities, lost work hours, and informal care could not be verified. This method may have led to over-or underestimation of actual annual costs.
Fifth, while our study captured many indirect costs, some indirect costs were not captured, such as subsidized transportation costs for the disabled. The costs assigned to reported lost productivity were based on assumptions. Consequently, indirect costs may have been over-or underestimated. Sixth, we did not collect data on matched comparison group cases without a diagnosis for fibromyalgia and cannot compare our costs with those of such patients. Finally, the study applied probability statistical testing procedures to results obtained from a nonprobability convenience sample. Because the sample does not necessarily reflect the sampling distribution, statistical test results may not be accurate for extrapolation to the population. Further research using larger probability samples would be helpful to confirm findings.
The strength of this study was that detailed information was collected directly from the patient, which enabled more comprehensive quantification of costs due to fibromyalgia. However, subjective bias might have led to over-or underestimation of certain patient-reported variables, such as out-ofpocket expenditures and time missed from work.
■■ Conclusions
This is the first U.S. study to examine both fibromyalgia-related direct costs related to HRU and fibromyalgia-related indirect costs due to lost productivity and informal care by fibromyalgia severity level. Both direct and indirect costs related to fibromyalgia are higher among subjects with worse fibromyalgia severity. Indirect costs account for the majority of fibromyalgiarelated costs at all fibromyalgia severity levels.
